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PROGRESS REPORT

NASA CONTRACT NAS8-11662

INTRODUCTION

1.1

This is the seventh of the narrative progress reports
required by Contract NAS8-11662 calling for the design,
development, fabrication, and test of two electro-
pneumatic actuation systems per NASA specification
50M35026.

GENERAL

2,1

Component fabrication is approximately 90% complete.
Nearly all of the parts for the actuator and servo valve
are in-house in an unassembled condition.

2.2 The first of the servo valve second stage flexures is
through the E.D. M. phase with the slits in. The
metering edges are now being ground and will be
plated on the ends to establish the operational clearance.
The second flexure is following closely.

2.3 Small amounts of test fixture adaptors and valve covers
are yet to be made.

2.4 No work has been done on the gas manifolding and valving
in this report period. This is also true of the test panel.

ANALYTICAL

3.1 Analytical work this period was limited to the study of
test data for the valve first stage.

DESIGN

4.1 No activity needed or performed other than drawing

maintenance,



5.0 MANUFACTURE AND TEST

5.1 The two first stage jet pipe and torque motor assemblies
have been received, and considerable successful testing .
has been accomplished as evidenced by the raw data sheets '
and computations attached.

5.2 Testing so far has been performed on one torque motor
assembly to insure consistency of data. The following
observations are considered of interest.

5.2.1 The first test consisted of dead ended operation of
the first stage only, mounted on a test manifold.
The attached data sheet and pressure gain curve
shows excellent linearity in the operating region
and a higher pressure gain than anticipated. The
arbitrary null shows that some adjustment of null
is needed to make the performance synmetrical,
but to insure data consistency the first stage
setting as received from the manufacturer will
not be distrubed. The torque motor will be properly
nulled on the final valve assembly.

5.2.2 Note the reasonable hysteresis evidenced by the
cluster of data points. '

5.2.3 The manufacturer's test data specs is included with
the data for reference.
\
5.2.4 Several sheets of computations and conversion
factors are included to aid in following Parker's
interpretation of test results.

5.2.5 Calibration curves of the flowmeters used are
included for reference.

5.2.6  The jet pipe flow gain data accumulated using flow-
meter 3625 is included but subject to some question
because of later observed flowmeter malfunctions.

5.2.7 Further runs made using Parker flowmeter 3626 and
plotted on the curve of 1/27/65 are of considerable interest.



5.2.7 {(continued)
The most important factor here is evidence that ‘
the assumptions made in the computer analysis fox
jet pipe characteristics have been substantiated. '

Other factors of major importance and evidence of
potentially good second stage performance as shown
by tests are:

a. Ilow from one diaphragm chamber does not
materially affect the pressure gain of the
other chamber.

b. For a given setting (input to the torque motor)
pressure as a function# of servo flow is

predictable.

c. The effect of supply pressure variation on servo
pressure and/or flow is also predictable.

6.0 PROBLEM AREAS

6.1 There have been no major technical problems uncovered in
this report period. The valve nulling and pressure recovery
characteristics will be explored more fully and may need
some final trimming for optimization. We can operate a
system using a torque motor of the demonstrated performance.
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EQUIVALENT FLOW AND FLOW UNIT CONVERSIONS FOR GASES

i MULTIPLY | ~ | @ ~
,\ NUMBER . I T P P £ z
| F &) (3} o~ o ~
g L R N T R N N
I = = = Gl o w g b4 2 -= -— -
i 5 b L 1 @ 144 O Q Q = = =<
" N\ 7 3 & 3 ™ ™ & 3 & & & &
SCFM N | | 379| 269f 828 | 22| 3.1f 212/ 804 571 579 2.19| 1.56
2 x10-1]|x 10-1} x 102 { x 103 | x 103} x 10-3|x 10-4|{x 10-4} x 10-4|x 10-4| x 10-4
, 71| 2.19| 58] 818! 56| 212 151 1.53] 579 4.11
SCFM He 2.64 1 x 10-1] x 103 | x 103 | x 103i{x 10-3{x 10-3|x 10-3{x 10-3{x 10-4| x 10—
, 3.08| 818 | 1.15| 7.89| 2.99| 2.12| 2.16| 8.16] 5.79
SCFM Hz 3.72 | 1.41 1 x 103 | x103 | x 104§x 103 {x 10-3|{x 10-3|x 10-3|{x 10-4/x 104
\ | 1.21| 4.54{ 322 256 974] 69| 70| 265 1.89
#/SEC N, x10=3 |x 10-4|x10-¢| 1| 264 1 3721, 10-61x 10-7|x 10=7|x 10~7|x 10-7{ x 10-7
y 457 1.73] 1.22| 3.79 9.68| 3.67| 261} 264 1.0, 7.1
#/SEC He x10-4 |x 10-4 [x 10~4]x 10-1] 1 | 141)y 16271y 10-7|x 10-7[x 10-7|x 10-7 | :x 10-8
4/SEC H 3.25| 1.23] 87| 269 7.1 | 686 26| 185 188 7.1 5.06
2 x 104 |x 104 |x 10-5| x 10-1|x 101 x 10-7 |x 107 {x 10~7{x 10~7| x 10~8 x 10-5
. 472 | 178 | 127} 391028 145 3.79| 2690 273 1.04. 7.35
SCC/SEC Nz X102 1 x102 | x102 1 x 105 | x 106 | x 106 1 x 10-1i{x 10-1]x 10-1| x 10 | x 10-2
1.24 | 472 | 3.34|1.032] 273 3.83 7.1 7.20] 273] 1.95°
SCC/SEC He x 103 |x 102 |x102 [ x 106 | x 106 [x 106 264 11y 10-1}x 10-1|x 10-1 x10-1
1.75 | 6.63| 4.72| 1.46| 3.84]| 5.44 3.83) 2731
SCC/SEC H, ) 105 | x102 | x 102 | x 108 | x106 | x10s| 372| 1.41 1| 102 383 273
1.728 | 6.55 | 4.65| 1.43| 3.80 | 5.35 1 9.85 3.79] 2.69 !
SCIM N, x103 | x102 | x102 | x 106 | x 106 | x 106 3.66| 1.39 x 10-1 ! x 103 x 101
4.56 |1.728] 1.23| 3.79| 10| 1.41 7.1
SCIM He x10% | x103|x103 | x 106 | x107 | x 107| 9-66| 3.66} 2.6} 264} 1) 154
6.43 | 244 |1.728| 532 | 141 | 1981 1.36| ¢ il seel 370 143 1
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